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© Seat reclining device. 


© To minimize the width of a seat reclining device 
provided with a Taumel mechanism (planetary gear 
type angle adjusting mechanism), a motor unit is 
disposed on an inside surface of a base frame and 
within a seat cushion, and a motor output gear is 
disposed on an opposite outside surface of the base 
frame. Further, an outer gear of Taumel mechanism 
is formed in the base frame; an inner gear of the 
Taumel mechanism is formed in a reclining arm in 

(umesh with the outer gear and the reclining arm is 
disposed on the inside surface of the base frame 
and the reclining gear is disposed on the opposite 
outside surface of the base frame. Further, a shock 

©absorbing member is disposed at the reclining gear 
to effectively absorb shock generated when the seat 
back is tilted to its extreme position stoppers. 
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SEAT RECLINING DEVICE 


BACKGROUND OF THE INVENTION 


Reld of the Invention 

The present invention relates generally to a 
seat reclining device for automative vehicle seats 
and more specifically to a motor-driven seat reclin- 
ing device provided with a Taumel mechanism 
(planetary gear type angle adjusting mechanism). 


Description of the Prior Art 

In a seat reclining device of motor driven type 
called power seat, a large gear reduction ratio can 
be obtained by use of a Taumel mechanism or a 
planetary gear type angle adjusting mechanism. 
This mechanism is disclosed in U.S. patent No. 
3.401.979 by way of example, which is incorpo- 
rated herein by reference. The prior-art seat reclin- 
ing device usually comprises at least one base 
frame fixed on one side of a seat cushion; a 
reclining arm pivotally supported by the base frame 
via a Taumel mechanism with its reclining arm end 
fixed to one side of a seat back; a motor unit 
mounted on the base frame to drive the reclining 
arm via the Taumel mechanism; and a reclining 
gear fixed to one axle end of the Taumel mecha- 
nism and driven by the motor unit via a pinion 
attached to a reduction gear of the motor unit. 

In the prior-art seat reclining device, the reclin- 
ing arm. the reclining gear, the Taumel mechanism, 
etc. are arranged on the outside surface of the 
base frame together with the motor unit as dis- 
closed in Japanese Published Unexamined (Kokai) 
Utility Model Appli. Nos. 56-103253. 60-48846 and 
60-163058 or on the inside surface of the reclining 
arm together with the motor unit as disclosed in 
Japanese Published Unexamined (Kokai) Utility 
Model Appli. Nos. 58-185947 and 59-115948. 
Therefore, there exist problems in that the width of 
the seat provided with the reclining device is large 
and further it is rather difficult to full trim the 
vehicle seat for improvement in external appear- 
ance. In addition, where various power devices 
(driven by motors) are required for small-sized 
public cars. There exists another problem in that it 
is difficult to mount a magazine rack, a door arm 
rest a window power device, etc. within the pas- 
senger compartment, because a space between a 
vehicle door and a seat side is too narrow. 


SUMMARY OF THE INVENTION 


With thes problems in mind, therefore, it is 
the primary object of the present invention to pro- 
vide a seat reclining device with a narrowest possi- 
ble width. 

5 To achieve the above-mentioned object, a seat 

reclining device, according to the present invention, 
having a base frame (10U. 10L) fixed to a side 
surface of a seat cushion: a reclining arm (20) fixed 
to a side surface of a seat back and pivotally 

io supported by the base frame via a Taumel mecha- 
nism (30); a reclining gear (50) for eccentrically 
rotating the reclining arm; and a motor unit (40) 
with a motor output gear (44. 76) for driving the 
reclining gear, wherein said motor unit (40) is dis- 

is posed on an inside surface of said base frame 
(10L) and within the seat cushion, and said motor 
output gear is disposed on an opposite outside 
surface of said base frame. 

Further, an output gear (32) of the Taumel 

20 mechanism is formed in the base frame (10U); an 
inner-gear (31 ) of the Taumel mechanism is formed 
in the reclining arm (20) in mesh with the outer 
gear; and the reclining arm (20) is disposed on the 
inside surface of the base frame (10U) and the 

25 reclining gear (50) is disposed on an opposite 
outside surface of the base frame (10U). 

Further, the motor output gear (44, 76)disposed 
on the outside surface of the base frame (10L) is 
covered by a bracket (11) fixed to the base frame 

30 (10L). The reclining gear (50) disposed on the 
outside surface of the base frame (10U) is covered 
by a holder plate (36). 

When the motor unit includes no reduction 
gear mechanism therewithin, the seat reclining de- 

35 vice further comprises a reduction gear mechanism 
comprising: (a) a worm gear (70) in mesh with an 
output shaft (70a) of said motor unit (40); (b) a 
worm wheel (71) in mesh with said worm gear, (c) 
a small diameter gear (72) fixed coaxially with said 

40 worm wheel; (d) a large diameter gear (74) in mesh 
with said small diameter gear, said motor output 
gear (76) being fixed coaxially with said large diam- 
eter gear in mesh with said reclining gear (50), said 
worm gear, said worm wheel, said small diameter 

45 gear and said large diameter gear being arranged 
on an inside surface of said base frame and said 
motor output gear being arranged on an opposite 
outside surface of said base frame. 

Further, a shock absorbing member (100) is 

so disposed between the reclining gear (50) and an 
eccentric axle (33) of the Taumel mechanism (30) 
to absorb shock generated when th seat back is 
brought into contact with its frorrtmost position 
stopper. 

In the seat reclining device according to the 
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present inv ntion, since the various major parts ar 
ffectiv ly arranged on both surfaces of the bas 
fram to minimize the width of th device, it is 
possible to dispos the d vice el ments within th 
seat cushion and the seat back. Therefor , the seat 
reclining device according to the present invention 
can be provided for even small-sized public cars. 

Further, since the gears arranged on the out- 
side surface of the base frame are covered, it is 
possible to effectively protect the seat cushion pad 
from damage due to the device gears. 

Further, since the shock absorbing member is 
disposed near the reclining arm which generates 
shock, it is possible to effectively absorb shock 
generated when the seat back is reclined to its two 
frontmost and rearmost stoppers. 


BRIEF DESCRIPTION OF THE DRAWINGS 

The features and advantages of the seat reclin- 
ing device according to the present invention over 
the prior art device will be more clearly appreciated 
from the following description of the preferred em- 
bodiment of the invention taken in conjunction with 
the accompanying drawings in which like reference 
numerals designate the same or similar elements 
or sections throughout the figures thereof and in 
which: 

F!g. 1 is a perspective view showing a ve- 
hicle seat to which the device according to the 
present invention is applied; 

Fig. 2 is a side view showing a first embodi- 
ment of the seat reclining device according to the 
present invention, when seen from outside of the 
seat; 

Fig. 3 is a cross-sectional view taken along 
the line Ill-Ill in Fig. 2; 

Fig. 4 is a side view showing a second 
embodiment of the seat reclining device according 
to the present invention, when seen from inside of 
the seat; 

Fig. 5 is a cross-sectional view taken along 
the line V-V in Fig. 4; 

Fig. 6 is a cross-sectional view taken along 
the line VI - VI in fig. 4; 

Fig. 7 is an enlarged perspective view show- 
ing a shock absorbing member and 

Fig. 8 is an enlarged side view for assistance 
in explaining the fitting state of the shock absorbing 
member to a slot formed in a reclining gear. 


DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present invention will be 
explained with reference to the attached drawings. 


As shown in Fig. 1 , a seat S is composed of a 
seat cushion Sc and a seat back Sb, and a seat 
reclining device 1 according to the present inven- 
tion is arrang d on both sides of and within the 

5 seat S. In the following description, the seat reclin- 
ing device 1 A on the motor drive-sid (on the I ft 
side in Fig. 3) will be mainly explained. 

The seat reclining device 1A comprises a pair 
of upper and lower base frames 10U and 10L both 

w fixed to a cushion frame (not shown) fixed to the 
side of the seat cushion Sc; a reclining arm 20 
fixed to the side of the seat back Sb and pivotally 
supported on the upper base frame 10U via a 
Taumel mechanism 30 (a planetary gear type piv- 

75 otal angle adjusting mechanism); a motor unit 40 
mainly including a motor 41 and a reduction gear 
42 and mounted on the lower base frame 10L to 
drive the Taumel mechanism 30; and a reclining 
gear 50 fixed to an eccentric axle of the Taumel 

20 mechanism and rotated by the motor 41 of the 
motor unit 40. 

In the first embodiment shown in Figs. 2 and 3, 
the motor unit 40 comprises the motor 41, the 
reduction gear mechanism 42 coupled to a motor 

25 output shaft 43, a pinion gear 44 formed integral 
with an output shaft 44a of the reduction gear 
mechanism 42. Further, an idler gear 45 fixed to an 
idle gear axle 45a is interposed between the pinion 
gear 44 and the reclining gear 50. 

30 As depicted in Fig. 3. the motor 41 and the 
reduction gear mechanism 42 are mounted on the 
inside surface of the lower base frame 10L Fur- 
ther, an outer end of the output shaft 44a of the 
reduction gear mechanism 42 is rotatably sup- 
as ported by a bracket 11 fixed to the lower base 
frame 10L with screws. The idler gear axle 45a of 
the idler gear 45 is also rotatably supported be- 
tween the lower base frame 10L and the bracket 
11. 

40 The Taumel mechanism 30 comprises an inner 
(circumferentially outside) gear 31 , an outer 
(circumferentially inside) gear 32 and an eccentric 
axle 33. The inner gear 31 is formed in the reclin- 
ing arm 20 by a precise emboss pressing machine. 

45 The outer gear 32 is also formed in the upper base 
frame 10U by a precise emboss pressing machine. 
Further, the number of teeth of the outer gear 32 is 
determined at least one tooth smaller than that of 
the inner gear 31. In this Taumel mechanism 30, 

50 when the inner gear 31 is rotated eccentrically 
about the center of the outer gear 32, the mesh 
position between the two gears 31 and 32 rotates 
tooth by tooth in either direction, so that the reclin- 
ing arm 20 formed with the inner gear 31 is pivoted 

55 very slowly about the outer gear 32. 

The eccentric axle 33 is formed with a first 
concentric axle portion 33a, a second concentric 
axle portion 33b, an outside taper d ccentric axle 
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portion* 33c, an inside tapered eccentric axle por- 
tion 33d, and a square end 33e. The large diameter 
concentric axle portion 33a is rotatably supported 
at the center of th outer gear 32 via a bearing 34. 
The small diameter concentric axle portion 33b is 
fixed to the center of the reclining gear 50. The 
outside tapered eccentric axle portion 33c is 
rotatably supported by a bearing 35 fixed to a 
holder plate 36. The inside tapered eccentric axle 
portion 33d is fixed to the center of the inner gear 

31 of the reclining arm 20. The holder plate 36 
fixed to the reclining arm 20 covers the upper base 
frame 10U, the reclining gear 50 and the eccentric 
axle 33. 

Further, the two right and left side eccentric 
axles 33 are connected to each other via a con- 
necting rod 35 by pressure fitting a square end 33e 
of the eccentric axle 33 into a hollow portion of the 
rod 35. 

As shown in Fig. 3. the right side seat reclining 
device 1B is basically the same in structure as the 
left side seat reclining device 1A. However, the 
eccentric axle 33 is directly driven by the connect- 
ing rod 35 without providing the motor unit 40 (the 
motor 41 and the reduction gear 42), the pinion 
gear 44, the idler gear 45, the reclining gear 50, 
etc. 

The seat reclining device 1A and 1B construct- 
ed as described above is arranged within a full- 
trimmed seat S composed of the seat cushion Sc 
and the seat back Sb. 

In operation, when a driver or a passenger on 
the seat S turns on a switch (not shown) to rotate, 
the motor 41. The motor power is transmitted to 
the reclining gear 50 via the reduction gear mecha- 
nism 42, the pinion gear 44 and the idler gear 45. 
Since the reclining gears 50 is fixed to the small- 
diameter concentric portion 33b of the eccentric 
axle 33, this eccentric axle 33 rotates, so that the 
inner gear 31 (i.e. the reclining arm 20), rotates 
eccentrically in mesh with the outer gear 32 (i.e. 
the upper base frame 10U). In this case, the en- 
gagement position between the two gears 31 and 

32 rotates tooth by tooth in either direction, so that 
the reclining arm 20 is speed reduced and pivoted 
about the eccentric axle 33 in the same rotative 
direction of the eccentric axle 33. Further, when the 
eccentric axle 33 rotates counterclockwise in Fig. 
2, the seat back is reclined frontward, and when 
clockwise, the seat back is reclined backward, for 
instance. 

As shown in Fig. 3, the feature of the first 
embodiment is to minimize the width of the seat 
reclining device 1A or 1B. In more detail, the motor 
unit 40 (including the motor 41 and reduction gear 
mechanism 42) is disposed on the inside surface of 
the lower base frame 10L or in the seat cushion, 
and only the pinion gear 44 is disposed on the 


outside surface of the lower base frame 10L out of 
the seat cushion. In addition, the outer gear 32 is 
formed in the upper base frame 10U, the reclining 
arm 20 formed with the inner gear 31 is disposed 

s on the inside surface of the upper base frame 10U 
so as to be in mesh with the outer gear 32 and the 
reclining gear 50 is disposed on the outside sur- 
face of the upper base frame 10U. 

In addition, since the pinion gear 44 and the 

w idler gear 45 are covered by a bracket 11 from 
outside, and the reclining gear 50 is also covered 
by the holder plate 36 also from outside, it is 
possible to protect the seat cushion pad from being 
damaged by the reclining device, in particular from 

rs the moving gears 44, 45 and 50. 

Figs. 4 to 8 show a second embodiment of the 
seat reclining device according to the present, in- 
vention, in which a worm gear and a worm wheel 
are provided in place of the reduction gear mecha- 

ao nism 42 of the first embodiment shown in Figs. 2 
and 3. 

In more detail, a worm gear 70 is fixed to a 
motor output shaft 43 of the motor 41. A worm 
wheel 71 fixed to a worm wheel axle 71a is in 

25 mesh with the worm gear 70. This worm wheel axle 
71a is arranged perpendicular to the motor output 
shaft 43 and rotatably supported between a gear 
case 73 and a gear case cover 73a. A small 
diameter gear 72 fixed to the worm wheel axle 71a 

30 is in mesh with a large diameter gear 74. The large 
diameter gear 74 is fixed to a drive shaft 75 by 
fitting a boss portion 74a of the gear 74 to a 
serration portion 75a of the drive shaft 75. Further, 
this drive shaft 75 is rotatably supported between 

35 the gear case cover 73a and the lower base frame 
10L via a bush 77 being rotatably supported by a 
bearing 73b attached to the gear case 73 and 
loosely supported by a hole 10U-1 of the upper 
base frame 10U. as shown in Fig. 6. Further, the 

40 large diameter gear 74 is also housed between the 
gear case 73 and a gear case cover 73a. A drive 
gear 76 in mesh with the reclining gear 50 is 
formed integral with this drive shaft 75. 

In this second embodiment, a shock absorbing 

45 member or a damper member 100 is disposed 
between the eccentric axle 33 and the reclining 
gear 50 to reduce shock generated when the ec- 
centric axle 33 is driven by the reclining gear 50. In 
more detail, as described already in the first em- 

so bodiment, the eccentric axle 33 is formed with a 
first concentric axle portion 33a, a second concen- 
tric axle portion 33b, an outside cylindrical eccen- 
tric axle portion 33c, an inside cylindrical eccentric 
axle portion 33d, and a square end 33e. The above 

55 second concentric axle portion 33b is formed in 
roughly a square shape having two opposing flat 
surface portions 33f with a width b therebetween. 
Further, the reclining gear 50 is formed at its 
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center with a slot 50a having two opposing flat 
surface portions 50b with a width a (> b) th re- 
between. On the other hand, the damper member 
100 made of an lastic material such as a rubber is 
formed with a disk portion 100a and two lug por- 
tions 100b projecting from the disk portion 100a 
perpendicular thereto and spaced with a space b 
therebetween. Further, a central hole 100c is 
formed at its center of the damper member 100. 

In assembly, the reclining gear 50 is fitted to 
the second concentric axle portion 33b of the ec- 
centric axle 33; the rubber damper member 100 is 
fitted to the eccentric axle 33 by inserting the two 
lug portions 100b into spaces formed between the 
second concentric axle portion 33b of the eccentric 
axle 33 and the central slot 50a of the reclining 
gear 50. in this embodiment, the outside width a ^ 
between the two lug portions 100b is determined a 
little wider than that a of the slot 50a of the reclin- 
ing gear 50. 

The structural features and the functional ef- 
fects of the second embodiment other than those 
described above are substantially the same as with 
the first embodiment previously described. The re- 
ferences have been retained for similar parts which 
have the same functions without repeating any 
detailed description of them. 

In this second embodiment, the motor unit 40 
(i.e. motor 41) and a reduction gear mechanism 
(including the worm gear 70, the worm wheel 71, 
the small diameter gear 72 and the large diameter 
gear 74) are disposed on the inside surface of the 
upper base from 10U (as shown in Fig. 6) or within 
the seat cushion, and only the drive gear 76 is 
disposed on the outside surface of the upper base 
frame 10U out of the seat cushion. Further, the 
outer gear 32 is also formed in the upper base 
frame 10U, the reclining arm 20 formed with the 
inner gear 31 is disposed on the inside surface of 
the upper base frame 10U so as to be in mesh with 
the outer gear 32 and the reclining gear 50 is 
disposed on the outside surface of the upper base 
frame 10U ( in the same way as in the first embodi- 
ment shown in Figs. 2 and 3. 

Further, in this second embodiment since the 
motor unit 40 does not include a reduction gear 
mechanism and instead the reduction gear mecha- 
nism including the worm gear 70. the worm wheel 
71, the small diameter gear 72 and the large diam- 
eter 74 is effectively arranged in series on the 
inside surface of the upper base frame 10U, it is 
possible to further minimize the width of the seat 
reclining device. 

Further, since the drive shaft 75 of the drive 
gear 76 is arranged separately from the worm 
wheel axle 71a of the worm wheel 71 and the 
mutual positional relationship between the drive 
shaft 75 and worm wheel axle 71a can be freely 


determined, it is possibl to d sign the device as 
small as possible by disposing the motor unit 40 in 
the vicinity of the Taumel mechanism 30. 

Further, since th drive gear 76 fixed to th 

s drive shaft 75 driv n by the motor unit 40 via the 
worm mechanism 70 and 71 and two g ars 72 and 
74 is disposed on the inside surface of the upper 
base frame 10U so as to be in mesh with the 
reclining gear 50. it is possible to freely determine 

;o an appropriate pitch of the drive gear 76 and 
reclining gear 50, as compared with when the drive 
gear 76 is assembled together with the motor unit 
40, in order to reduce abnormal gear sound pro- 
duced when the drive and reclining gears 76 and 

75 50 rotate relative to each other. 

Furthermore, since the reduction ratio can be 
freely adjusted by changing the gear ratio of the 
small diameter gear 72 and the large diameter gear 
74, it is possible to obtain an appropriate seat 

20 reclining speed according to the motor unit 40. 

In addition, since the shock absorbing member 
100 is disposed between the reclining gear 50. and 
the eccentric axle 33 where the speed reduction 
ratio is one, whenever the reclining arm 20 is 

25 moved down to a frontmost position stopper or up 
to a rearmost position stopper, it is possible to 
more effectively absorb a shock generated at the 
eccentric axle 33, as compared with where the 
shock absorbing member is disposed in the reduc- 

30 tion gear mechanism at which reduction ratio is 
large. In the prior-art device, since the shock ab- 
sorbing member is disposed in the reduction gear 
mechanism and shock is absorbed after a certain 
element has been rotated through an angle, there 

35 exists a problem in that the size of the shock 
absorbing member increases and therefore the size 
of the motor unit or the reduction gear mechanism 
increases. 

In this embodiment, however, there is another 
40 advantage that the size of the shock absorbing 
member can be minimized and simultaneously that 
of the motor unit or the reduction gear mechanism 
can be minimized. 

As described above, in the seat reclining de- 
45 vice according to the present invention, it is possi- 
ble to minimize the width of the device, reduce 
abnormal gear sound, obtain an appropriate seat 
reclining speed, etc.. while effectively reducing 
shock generated when the seat back is moved to 
50 its extreme position stoppers. 


Claims 

55 1 . A seat reclining d vice having a base fram 
fixed to a side surface of a seat cushion; a reclining 
arm fixed to a side surface of a seat back and 
pivotally supported by the base frame via a Taumel 
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mechanism; a r dining gear for eccentrically rotat- 
ing the reclining arm; and a motor unit with a motor 
output gear for driving the reclining gear, wherein 
said motor unit is disposed on an insid surface of 
said base frame and within the seat cushion, and s 
said motor output gear is disposed on an opposite 
outside surface of said base frame. 

2. The seat reclining device of claim 1 , wherein 
an outer gear of the Taumel mechanism is formed 

in said base frame; an inner gear of the Taumel to 
mechanism is formed in said reclining arm in mesh 
with said outer gear; and said reclining arm is 
disposed on the inside surface of said base frame 
and said reclining gear is disposed on an opposite 
outside surface of said base frame. 75 

3. The seat reclining device of claim 1, wherein 
said motor output gear disposed on the outside 
surface of said base frame is covered by a bracket 
fixed to the base frame. 

4. The seat reclining device of claim 2, wherein 20 
said reclining gear disposed on the outside surface 

of said base frame is covered by a holder plate. 

5. The seat reclining device of claim 1, which 
further comprises a reduction gear mechanism 
comprising: 25 

(a) a worm gear in mesh with an output shaft 
of said motor unit 

(b) a worm wheel in mesh with said worm 

gear. 

(c) a small diameter gear fixed coaxially with 30 
said worm wheel; 

(d) a large diameter gear in mesh with said 
small diameter gear, said motor output gear being 
fixed coaxially with said large diameter gear in 
mesh with said reclining gear, said worm gear, said 35 
worm wheel, said small diameter gear and said 
large diameter gear being arranged on an inside 
surface of said base frame and said motor output 
gear being arranged on an opposite outside sur- 
face of said base frame. 40 

6. The seat reclining device of claim 1, which 
further comprises a shock absorbing member dis- 
posed between said reclining gear and an eccentric 
axle of said Taumel mechanism. 

7. The seat reclining device of claim 6, wherein 45 
said shock absorbing member is formed with a 

disk portion in contact with said reclining gear and 
with two lug portions projecting from the disk por- 
tion perpendicular thereto inserted into two spaces 
formed between said eccentric axle and a slot of so 
said reclining gear. 
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